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iStMENDMENTS TO THE CLAIMS 
This listing of claim^ vnh replace all prior versions and Ustings of claims in the 



q^cation. 



LISTING OF CLAlMtS 



1-66. (canceled) 



67. (new) A niethddofprocessing a metal casting comprising: 

providing a'moid for receiving a molten metal tfaerein» the mold including a core; 

pre-heating the mold to a temp^:ature of at least about the heat treatment • 
tempmture for the metal; 

pouring the molten metal into the mold to fbmi a casting; and 

at least partiall)! heat treating the casting within tbe mold. 



68. (new) Theme^iodof claim 67^ wherein at least partially heat treating the casting 
comprises introducing k heated fluid into at least one opening in the mold. 



69. (new) The 
at least partially solidi^ 



meftiod of claim 67, further comprising allowing the molten metal to 
prior to heat treating. 



70 



(new) The melhiodofclaim 67, flalfaer comprising: 
positionixig the castmg at a first position with y, and z axes of the casting 
oriented in a known fitst orientation vdth a first plurality of core openhigs in alignment 
witii a first plurality of ioozzles; and 

applymg heat t* tfie casting with the first plurality of nozzles to at least partially 
dislodge the core fiom Ihe castingi 



I 



PAGE 6/16 * RCVD AT 6(1412005 4:41:44 PM [Eastern Daylight Time] ' SVR:USPT0{FXRF-1/6 ' DNIS:g729306 * CSID: ' DURATION (ii(iin-ss):04H50 



06/14/2005 16:45 FAX 



12 007/016 
I 



Patent Applicatioii Serial No.: 10/6^6,6^^ 
RcspoDM to OfiQoe ActiOD mailed Jdaui^y 14^ 20Q5 

71. (new) Themeijbodof claim70,iurtfaercompri 

positioning thefcasttng at a second position vn± x, y, and z axes of the casting 
oriented in a known second orientation different firom tiie first orientation and with a 
second plurality of coi^ openings in alignment with a second plmality of nozzles; and 

applymg heat ttj the castmg with tfie second plurality of nozzles. 



72. (new) The nieliod of claim 67. \\dherdn at least partially heat tie 
maintaining thej casti n g at aknown position; 

moving a plura|ty of nozzles to a first nozzle position about the casting; 
applying heat tb the casting with the noszles to at least partially heat lieat and 
dislodge the core fiomkfae casting; 

moving at least lone of tlie plurality of nozzles to a second nozzle position; and 
further applying heat to the casting with the nozzles in the second noole position. 



method 



73. (new) The 
aluminum, and whereih 
about 600^C. 



of claim 67, wherein the metal of the casting includes 
the mold is pre-heated to a temperature of from about 400 to 



74* (new) The me()iod of claim 67, wherein heat treating tise metal of the casting 
comprises moving the pasting through a pressurized chamber, drawing a flow of oxygen 
gas through the mold |to promote combustion of a combustible binder material of the 
mold, and heating tiie cjasting with tiie combustion of tiie binder and oxygen gas. 



i 



75. (new) The m^hod of daim 67, flirther comprising transferring the casting to a 
heat treatment line, ^biestiiig cooling of the casting, mnintBining the casting at a 
t emper atu re at or abo^e a process control temperature, and tiiereafter heat treating the 
casting. < 
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76. (new) A metl lod of pfocesslng a metal casting eoii4)zi^ ' 

providing amo d with aoore, the mold Including at least one acoess opening; • 
pouring a molted metal into the mold; 

allowing die poked metal to at least partially solidify to foim a casting; and 
introducing a ieated fluid ffarou^ tiie at least one access openiiig to at least ! 
partially heat treat the dasting witbin tbe mold. 



77. (new) The method of claim 76, ^x4tcrein tiie heated fluid is a g^ 

< 

! i 
i 

78. (new) The meihod of claim 76, ftuther con^nising maintaiiimg fhe tanpecatine • 
of llie casting at or above a process control tenqieratuie fiar the metal o£ the casting. 

I 

79. (new) The mejhod of claim 78^ i^eiein die process control tempmtuie is fhe : 
temperature below whkh for every one minute of time the temperature of ibs casting \ 
decreases, more than one minute of l^at treatment is requited to attain the desired i 
properties of the casting. 

i ;• 

80. (new) A metHodofpzocessing a metal casting comprising: 
providing amo^ 

poxmng a molteh metal into the mold; 

maintaining IfaeitenipeFaturo of the metal at or above a process control ten4)eratuie 
for the metal; 

allowing the matal to at least partially solidify while maintaining the tenq^eratuie 
of the metal at or abov4 the process control tempoature; and 

at least partiallyl heat treating the castiitg within the mold 

81. (new) The menod of claim 80» wherein the process control temperature is the 
temperature below whldi for every one minute of time the tem|)a»ture of the casting i 

i i 
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decreases, more than 
properties of tbe casdn^. 



9ne minute of heat treatment is required to attain the desired i 



S2. (new) Theme4u>dofdaiEn80»fui11iercompri^^ 



83. (new) The method of claim 80^ fiufher cocapnsing pre-heating the mold to a 

temperature of at least dbout the heat ireatment traqieratare for the metal of the casting. 

I 

84. (new) A systet^ for processing a metal casting comprise 

a first heat souii>e for i»e-heating a mold to a temperature of at least about the beat 
treatmmt t emp eia tu re Ibr a molten metal to be cast; 

a pouring statioii for pouring the molten metal into the pre-heated mold; 

a process control temperature station upstream from said pouring station, said 
process control temperature station including a second heat source for maintaining the 
metal at or above a prjocess control temperature as the metal at least partially solidifies; 
and 

a heat treatment station in which the at least partially solidified metal is at least 
partially heat treated* 



I 



85. (new) The system of claim 84, herein said heat treatment station comprises at 
least one nozzle inidalLy mounted in alignment with a plurality of openings in the mold 
for applying a fluid to tie mold. 



i 



86. (new) The system of claim 84, Mdimln said heat treatment station comprises a | 
radiant ^ergy source ^r heating the mold and casting tiierewithin. r 

87. (new) Thesysiemof claim 84, wherein said heat treatment station comprises an 
induction energy source for heating the mold and casting therewithin. 
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88. (new) The system of claim 84, wii^iein said heat treatmeiit station comprises a ; 
pressurized chamber f<^r diawing a flow of oxygen gas fhrou | 

combusting vnQi a biijder material to at least partially heat treat the castings ^thin the | 
I \ 
mold as the binder maticrial and oxygen gas are combusted. 



89. (new) A metb^ofprocesaing a metal casting comprising: 



providing a 



metal die for receiving a molten metal herein, the metal 



die including at least oae access opening; 

pse^beatuoig tfa^ die to a temperature of at least abotit the heat treatmexrt ! 
te m per a ture for the metal of the casting; 

pouring the niolten metal mto tiie die while the die is at the pre-heated \ 

j I 
temperature; and | j 

controlling the iemperoture of the die. 



90. (new) The method of claim 89» wherein pre-heating the die comprises ; 
introducing a heated fliiid into the at least one access opening. 



91. (new) The metDiod 
fiom about 400 to about 



of daim 89, wherein the die is pre-heated to a temperature of 
600^C, 



92. (new) The me hod of claim 89> ftirther conqxridng azresting cooling of the at 
least partially solidifiet metal prior to heat treating. 

I 

! 

93, (new) The me liod of daim 92» wliexein arresting flie cooling of the at least | 
partiaUy.soUdified met d comprises introducing a heated fluid into the at least on^ 1 
opening in the die. j ' 



94« (new) The method of daim 93, wherein tbe ten4>erature of the heated fluid is 
fiom about 500 to aboitt 5S0^C. 
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95. (new) jva^ metlod of processiiig a metal cagrii ^ cftit fprin mg! ! 

providing a permanent metal die for leceiviiig a mohen metal Hiereiii, the metal 
die including a sand cojre; | 

pouring a moltda metal into ^ die; 

controlling the Itemperatureoflfae die to maintain Ibe temperas ' 
or above a process eonboltenq>erature for the metal; I 

aUowing.!^ mftal to at least partially solidify while maintaimng the tBtaperatan ^ 
of the metal at oripb^ the process control lenq)emtu^ 

at least partially heat treating Oe casting widdn the die. 

96- (new) Tlie mejbod of claim 95, wfai^ein the process cotrtrol temperature is the ! 

temperature below wfaich for every one minute of time the temperature of the castUig I 

decreases, more than ^e minute of heat treatment is lequiied to attain the desired ! 

properties of the casting. I 



97. (new) The^meihod of claim 95, wherein the i^cess control temperature is the 
temperature below which for every one minute of time the temperature of the casting ' 
decreases, at least about four minutes of heat treatment is required to attain the desired i 
properties of the casi 



(new) The mediod of 



98. (new) The mediod of claim 95, flirthar comprising quendimg flic heat treated i 



99. (oew) The m^Cfaod of claini 98, wherein quenchmg the casting comprises I 
applying water to the c|isti]:\g. | 

I 

100. (new) The inea|c>d of claim 98, ii«4iere^ j 
air to the casting. 
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etllod 



101 , (new) The metl^l of claim 98, wherein quenching the casting comprises implying 
water to the casting foiowed by applying ak to tte 

102. (new) A syste^i for processing a nietalcastrngconqnising: 

a first heat sdmce for pie-heating a pennaneol metal die to a i^e-heating 
traiperatuie of at least jabout the heat treatment temperature for a metal to be cast; 

a pouring stalioh for pouring the metal in a molten state into dw 

a process connj)! tenq>erature station downstieam fiom said pouring station, said 
process control station including a second heat source for maintaining the 

poured metal at or aljave a process control teiX4)erature as die poured metal at least 
pardally solidifies to fitrm the casting; and 

a heat treatmaxj station in which the casting is at least pardally heat treated. 
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